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D i g i t a l Computer Laboratory 
Massachusetts I n s t i t u t e of Technology 
Cambridge 39, Massachusetts 
SUBJECTS BI-WEEKLY REPORT. February 1. 1952 
Tos Jay W. Forrester 
From? Laboratory Staff 
1.0 SYSTEM OPERATION 
1.1 Whirlwind I System 
(S. .H. Dodd) 
Tests have been run on Bank B Storage i n an e f for t to d e -
termine optimum rewrite t imes. For these t e s t s a special pro-
gram was written which gives continuous reading operations on 
each individual spot a t an unusually high repet i t ion ra te . The 
ser i e s of t e s t s which were made w i l l have to be continued before 
any f inal conclusions can be reached. The resu l t s to date how-
ever, indicate two major e f f e c t s ; (1) Some tubes lose read-out 
pulses from p o s i t i v e spots a f ter the p o s i t i v e spot has been read 
several t imes. When these spots are observed using TV, p o s i t i v e 
spots are s t i l l there . This indicates that during the read-out, 
the charge on the spot i s deteriorated far enough to lo se read-
outs but not far enough to switch negative. This trouble occur-
red on about four tubes and could be corrected by reducing the 
read-gate amplitude to approximately 50^ of i t s normal value . 
The e f fec t of t h i s reduction of gate amplitude on other operat-
ing conditions has not as yet been inves t iga ted . (2) Even with 
the rewrite High Veloci ty Gun Gate suppressed, the beam causes 
heavy p o s i t i v e spot expansion in a few of the storage tubes. 
This e f f ec t i s presumably due to dif ferent reading beam current 
or d i s tr ibut ion in these tubes. 
The Marginal Checking equipment operation during the l a s t 
few weeks has been quite erra t i c causing a substant ia l l o s s i n 
time during the Marginal Checking period. Invest igat ion of the 
troubles ind icates that th i s i s largely due to the operation 
of the old cross-bar switch. A new set of Control Panels w i l l 
be designed to operate with a new cross-bar switch and w i l l be 
used to replace the present system. 
A large number of intermittent fa i lures have been encount-
ered during the l a s t by-weekly period. Examples of these are? 
(1) An intermittent short in the High voltage sect ion of HV 
Cathode Supply, (2) An intermittent open filament in a tube 
i n the control c i r c u i t s of the High Voltage Cathode Supply, 
< 
APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
Memorandum M--1386 Page 2 
lol Whirlwind I System (continued) 
(3) A poor video cable connector in the ES Erase Control^ (4) 
A loose connection in the power wiring caused during an install-
ation period. Efforts are being made to correct these troubles 
by inspection means where possible.. 
Intermittent operation of the Computer for a period of 
several days was traced to the use of the Emergency Power System 
in the input to the DC supplies. Return to operation with the 
plate alternator corrected this trouble0 
(No L. Daggett) 
Two rather troublesome intermittents were encountered recent-
ly. One, an occassional gain or loss of spots in ESS was traced 
to a faulty gate and delay unit in the temporary l;rase circuit. 
The other, which appeared as a random shift in ES deflection was 
found to be caused by power supply transients which occurred be-
cause the d-o supplies were fed directly from the Cambridge lias 
while work was being done on the plate alternator. This latter 
trouble demonstrates the very definite value of the plate alter-
nator in isolating the computer from line transients. 
(H. L. Ziegler) 
With most of the time during this by-weekly period being 
devoted to trouble-shooting of intermittent faul ts in XS Storage, 
l i t t l e was done toward modifying ES Control. When the present 
storage d i f f i cu l t i e s have a l l been cleared up an attempt will be 
made to eliminate the previously mentioned "lead time" in the 
1. S. Control cycle. 
Some time was spent on a study of Rewrite and i t s effect on 
SS operation. This work i s being continued at the preoent time. 
To check the effect of modifications to the RP Pulser during 
the past few months i t was realigned. There are s t i l l a few items 
to be corrected on this panel before i t i s given a final a l ign-
ment. 
(H. P . Mercer) 
Storage Tube Failures in WWI. 
The following storage tube fai lures were reported during 
this bi-weekly periods 
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1.1 Whirlwind I System (continued) 
RT-259 was r e j e c t e d a f t e r 175 hours of ope ra t ion be~ 
cause of low HVG- c u r r e n t . 
RT-280 was r e j e c t e d a f t e r 165 hours of opera t ion because 
of marginal ope ra t ion and non-uniform storage*. 
RT-243 was r e j e c t e d a f t e r 1252 hours of opera t ion because 
of holding gun f a i l u r e » 
Storage Tube Complement i n WIYIo 
The following i s t h e s to rage tube complement of both Bank 
A and Bank B as of t h i s d a t e : 



































































































































One column gives ES clock hours at the time of installation 
for each tube and another column gives the total hours of oper-
ation in the Computer for each tube through February 1» 
ES clock hours this date 5990 
Operation 
The following is an estimate by the Computer operators 
of the usable percentage of assigned operation time and the 
errors due to the Computer. This covers the period 21 January 
through 31 Januarys 
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lei Whirlwind I System (continued) 
Number of assigned hours 69 
Number of transient errors 21 
Number of steady state errors 8 
Number of intermittent errors 22 
Percentage of assigned time usable 73 
Percentage of assigned time usable since March 1951 86 
(Lo 0. Leighton) 
Component Failures in 7OTI 
The following failures of electrical components have been report-
ed since January 18, 1952» 
Component No. of Failures 
Capacitor 
4 MFD Inverted Can 
(oil filled) 





















Low I . 
1-lfochaiucal 
i-Low I t 
Low Iiu 
Lowh> 
Low I . 
Open 
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1«2 F ive -Dig i t M u l t i p l i e r 
(C« N» Paskauskas) 
The m u l t i p l i e r operated s a t i s f a c t o r i l y during t h i s period 
except for a s t r i n g of e r ro r s ea r ly in t h e morning of January 29• 
This was apparent ly due t o low l i n e vol tageo 
During the per iod of t h i s r epor t t h e fol lowing were replaced 
as a r e s u l t of marginal checkings 
1 6AG7 ampl i f i e r tube 21227.1 h r s . i n s e rv i ce 
2 6AS6 ga te tubes 4069.4 h r s . i n s e rv i ce 
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2 . 0 CIRCUITS AND COMPONENTS 
2.1 C i r c u i t s by System Number 
2 . 1 ^ Input-Output 
(H. L. Best ) 
Experiments are under way with the decoder and display scope 
system to improve the s ignal - to-noise rat io• 
2.2 Vacuum Tubes and Crystals 
2 . 2 1 Vacuum Tubes 
(H. B. F r o s t , L. Sutro) 
Various modifications to the tube-shop t e s t equipment are being 
planned and executed as convenient. 1) The tap short detectors have 
been changed so that leakage res istances below 10 megohms and those 
below 100 kilo-ohm can be d i f ferent iated . Previously only those 
res i s tances below 10 megohms were indicated, with no e f f e c t i v e d is -
t i n c t i o n between low and high res i s tances . 2) vacuum tube voltmeters 
a r e being built i n t o the two console t e s t e r s . These wi l l f u l f i l l the 
same purpose as present external meters, which are somewhat inconvenient 
and dangerous to u s e . 3) A complementary c i r c u i t i s being planned 
f o r the vacuum-tube pulse-current tester. This work i s awaiting de-
l i v e r y of some s p e c i a l switches, which are expected to be delivered 
n e x t week. 
(H. B. F r o s t ) 
An Engineering note, B-^43, Interface Formation in bAG-7 Tubes, 
has been completed. The behavior of interface resistance versus time 
was measured for G.E. and R.C.A. bA07 tubes over a period of 1000 hours. 
A sample of 5 G.B. and U R.C.A. tubes was run. At the end of 1000 hours, 
the O.E. tubes had interface res istances i f 100 ohms measured at 6.3 
v o l t s ; the R.C.A. tubes had l e s s than 5 ohms when measured at 3*3 v o l t s 
on the heater. 
2 . 2 2 Transistors 
(N. T. Jones , J.F. Jacobs) 
The complete set of parameter data including Land Canera photos 
of character i s t i c s of al l t rans i s tors has been taken and recorded in the 
Transistor Parameter and History Notebook. These measurements have 
shown the need to make several changes in the standard t e s t c ircui ts as 
reported in B-UUl, Standardized Transistor Parameter Measurements. These 
changes will be reported in an I-note in the near future. Other IE-notes 
are planned for transistor parameter var iat ions between u n i t s and with 
t i m e , and evaluation of the E-UUl scheme of measuring parameters. Work 
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2 .22 T r a n s i s t o r s (continued) 
(N. T. Jones , J . P. Jacobs) (cont inued) 
i s being done by P . Marino, B. Schmidt, and L. R i l ey on va r ious aspec t s 
of each of these problems. 
A panel to take a l l dynamic c h a r a c t e r i s t i c s of a t r a n s i s t o r i s 
nea r ing completion and should be opera t ing before t h i s bi-weekly 
i s pub l i shed . This panel w i l l a i d the parameter s tudy. 
The s t a b i l i z e d s ing l e t r a n s i s t o r f l i p - f l o p tha t has been discussed 
and analyzed s p o r a d i c a l l y over t h e pas t few weeks, was opera ted s t ab ly 
over a p r f range of 10 cps to 1 mc. Rise t imes of 0.05 to 0.10 micro-
second were achieved with Bell and GE t r a n s i s t o r s . The c i r c u i t r equ i red 
l a r g e t r i g g e r pu l s e s and gave a low vol tage swing i n the o u t p u t . Work 
on t h i s c i r c u i t con t inues . 
Three o the r counter c i r c u i t s have been b u i l t by S. Te i che r , but have 
not been operated as y e t . These include a t w o - t r a n s i s t o r f l i p - f l o p , a 
second type of s i ng l e t r a n s i s t o r f l i p - f l o p , and Fe lke r c s r egene ra t ive 
a m p l i f i e r - d e l a y l i n e dynamic f l i p - f l o p . Ana lys i s of the s i n g l e t r a n s i s t o r 
c i r c u i t i s being done by S. Te i che r . 
A pro to type regu la ted power supply for u s e wi th t r a n s i s t o r c i r c u i t s 
i s be ing designed and t e s t e d by L. Ri ley . 
Work on p u l s e a m p l i f i e r s a s a poss ib l e t h e s i s subject i s being 
done by Art Heineck. 
2 .23 Crystal Diodes 
(H. B. J r o s t ) 
A modified scheme for determining dynamic back r e s i s t a n c e of c r y s t a l 
d iodes has been dev ised . A t h e o r e t i c a l a n a l y s i s of the p rev ious scheme 
ind i ca t ed some d i f f i c u l t i e s might be expected when h igh -back - re s i s t ance 
diodes were being teetedo The new method causes the diode under t e s t t o 
draw continuous forward c u r r e n t , which may be ad jus ted w i t h i n a reasonable 
range , except dur ing a f ive-microsecond i n t e r v a l when the back r e s i s t a n c e 
i s being examined. Very d i f f e r e n t performance was found when sample c r y s -
t a l s of four manufacturers were examined. The dynamic back r e s i s t a n c e d id 
not appear to c o r r e l a t e too c l o s e l y with the s t a t i c back r e s i s t a n c e measure-
ments. This work has been held up s l i g h t l y by l ack of a v a i l a b i l i t y of 
the DuMont scope camera. 
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2.3 Ferroelectric and Ferromagnetic Cores 
(B. Widrowitz) 
l6 x l6 Metallic Array 
New controls were designed for the current drivers . These 
have not been tes ted yet . A survey of power requirements was 
made in preparation for moving to Whittemore. 
The past week was spent on vacation. During that time, the 
moving took place. Present efforts are res t r i c ted to the restorat ion 
of operation of the system. 
(K. H. Olsen, B. A. Guditz) 
Ceramic Array and Switch 
A new 16 x l6 array of an improved material , MP 1118, has 
been assembled. The signal- to-noise ratio of th i s material i s 
much be t te r than the MP 666 presently used. 
A new set of dr ivers for the array have been layed out and 
are now being constructed in the shop. I t 1B expected that they 
wil l be incorporated into the memory in the next period. 
(D. A. Buck) 
Perroelectr ics 
A v i s i t was made to J . R. Anderson of the Bell Telephone 
Laboratories to discuss fe r roe lec t r ic storage problems. His work 
haB been ent i re ly with single crys ta ls of barium t i tanate grown 
in that laboratory, while work here has been with polycrystal l ine 
ceramics. 
An 8-position f e r roe lec t r i c matrix switch was fired on a one-
inch square of ceramic barium t i t ana te and i s at present under t e s t 
to evaluate the technique. If successful, i t wi l l suggest the 
possible use of p r in ted -c i rcu i t techniques for pulse-operated 
switching c i r c u i t s . 
An analysis of the select ion rat io for magnetic matrix memories 
as affected by the quiescent internal impedance of the row and 
column drivers was issued as memorandum M-1381. 
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2.3 Ferroelectric and Ferromagnetic Cores (continued) 
(R. L. Best) 
Pulee Test Equipment 
The single-turn fer r i te -core t e s t e r has been modified. A 
special panel has been bu i l t to replace three Gate and Delay 
Pulse Generators which were needed elsewhere. The gates are used 
to tr igger the 2D21 thyratrons used in the pulse forming c i r cu i t s . 
(J . H. Baldrige) 
A l ibrary investigation is being carried out in order to 
determine sui table methods for the analysis of materials pertinent 
to ferromagnetic research and equipment and reagents are being 
obtained for t h i s purpose. The analyses will be carried out in 
Room 20 C 001, under the direction of Prof. F. B. Vinal of the 
Laboratory for Insulation Research. 
2.6 Component Analysis 
(B. B. Paine) 
Slight modifications will be made to the Model 2 crystal 
tes te r used in the stockroom to provide a better t e s t for 1H38 
crystals and to make operation easier in routine acceptance t e s t s . 
These changes are described in B-UU5. 
Thirty delay l ines have now been made by Paul Grant 's group 
according to a modified form of Jim Hanson's note 'Z-kjJ. These 
have brass screw stud terminals rather than pigta i l leads, and 
cas t -p las t i c end caps will be applied as soon as the molds are 
ready. 
Simplification of our stock of capacitors and preparation 
of standards sheets i s in progress. 
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3o0 STORAGE TUBES 
3.1 Construction 
(P. Youtz) 
Three 500-series storage tubes were processed this past 
bi-weekly period. These tubes are similar to the 400-series 
storage tubes with the following exceptions: 
lo The high velocity gun throw is in shorter, 
2. The holding gun throw is 1" longer. 
3. The collector frame is stronger. 
4. The springs are longer so that the collector and auxiliary 
collector screens may be held under greater tension, 
5. After the target and body seal, the storage tube is given 
a complete bakeout on System 5 before the guns are inserted. 
Also, four storage tubes were reprocessed this past period. 
We have scheduled one 500-series storage tube each day for 
the next two bi-weekly periods to get replacements for Bank B. 
3.2 Test 
(C. L. Cord*»rman) 
Four additonal 32 x 32 tubes have been aligned at the STRT 
to be used as WW replacements. Two of the tubes have the stannic-
oxide coating in place of the dag and must be operated with a VHG 
greater than 120 volts. However, during tests at the STRT with 
VHO » 145 volts, the tubes both exhibited good margins of operation. 
The two remaining tubes were both reprocessed. They had previously 
been in the computer for a short time and were rejected because of 
low emission. 
The first two tubes, RT301 and RT302, of a new production run 
have been partially pretested. They utilize the dag coating formerly 
in use, but have had a vacuum bakeout prior to sealing in the guns. 
Both tubes had lower switching voltages above that of previous dag 
tubes and an attempt is being mnde to correlate this observation with 
the processing and evaporation schedules. RT301 is not usable because 
of an area having a very high switching voltage, but RT302 can probably 
be used by operating with VHG 120 volts. 
(A. J. Cann, R. E. Hegler) 
During th"s period no pretest ing was done but preliminary 
observations were made on RT-299-RI, RT-300, RT-297, and RT-253-RI. 
All except the l a s t were rejected for high lower switching vol tage. 
RT-253-RI had focusing d i f f i cu l t i e s but was sent on to STRT. 
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3.2 Test (continued) 
(A. J. Cann, R. E. Kegler) (continued) 
Some array rotating circuits suggested by Herb Piatt were tried 
out in the TVD. A satisfactory circuit which permits 5 degrees rotation 
each side of center was developed using only resistors and ganged 
potentiometers; no tubes or crystals. 
Roy Hegler has begun to learn the operation of the TVD and the 
maintenance of the storage tube records. 
The second week of this period was spent on vacation. 
(T. S. Greenwood) 
As of January 25, the type WL" cathode tubes on life test had 
accumulated the following total hours: 
RT-264 - 1775 hrs. 
RT-265 - 1560 " 
RT-267 - 1440 • 
RT-268 - 1296 » 
RT-294 - 560 • 
At the close of the previous period, another power failure 
occurred in the life test racks and was traced to high line voltage 
(taken off a variable transformer). This was lowered and it was no 
longer possible to maintain the filaments of RT-267 and 268 and 10.0 
volts and these have since been operated at 9.4 volts. 
At the time of the change (due either to the power failure or 
the lowered filament voltage) the beam current of RT-267 fell to 1/6 
of its former value. It has since remained stable at this value 
(12 micro-amperes). This change in current will be investigated 
further. 
No significant change was noted in RT-268; however, for no 
apparent reason the current in RT-265 increased by 30#„ 
The last week of the period was spent on vacation. 
(H. J. Piatt) 
Three days of this bi-weekly period were spent at the AIEE Winter 
Convention. During the second week of this period, I was on vacation. 
(A. M. Stein) 
Assembly of the test set-ups to be used for the study of beam 
current distribution continues. Adjustment of the various timing 
circuits has already been started. 
The second half of this bi-weekly period was spent on vacation. 
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3.2 Test (continued) 
(J. Jacobowitz) 
I have been familiarizing myself with the STRT block diagrams 
and learning some details of its operation. 
The second week of this period was spent on vacation. 
3.3 Research and Development 
(H. J. Piatt, C. L. Corderman) 
The design of a 1024 mosaic tube has been started. This tube 
will have one mosaic square for each storage spot and a thicker mica 
surface. A tube of this type should have lower access time and reduced 
spot interaction. 
Some problems associated with this type of operation were presented 
and discussed in a thesis proposal, M-1365. A possible solution to the 
problem of misalignment of the sides of the array with the deflection 
plates is to rotate the surface electronically. This may be accomplished 
by feeding the deflection voltages to a bridge circuit and tapping off 
the deflection plates at the values for proper rotation. The problem 
of keystoning, due to the off-center high-velocity gun, may be eliminated 
by producing the reverse effect within the storage tube, i.e., by using 
a trapezoidal array of squares. Calculations for wire jpacings for the 
mosaic were carried out with corrections made for keystoning. 
APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
Memorandum M-1386 Page 13 
4.0 TERMINAL EQUIPMENT 
L,. 1 Typewriter and_ Tap^ JPunch 
(l. H. Norcott) 
Modifications of a second "FL" flexowriter were completed 
and the flexowriter placed in use in the tape preparation 
room. The third should be finished by February 5. 
On January 24th, Mr. Scott Cass, Vice-Prejident of 
Commercial Controls Corp., visited Whirlwind and was informed 
of the trouble we are having trying to perforate our gray 
unoiled paper tape on the "FL" punches. He promised to turn 
this problem over to his engineering department and attempt 
to find a satisfactory solution for us. 
Paper Manufacturers Company, suppliers of our gray tape, 
advise us that they have been attempting to develop a softer 
paper than we are now using and will advise us as soon as 
some is available. 
4.2 Magnetic Tape 
(B. Ginsburg, K. McVicar) 
When carefully adjusted, the interim magnetic tape system 
seems to be fairly reliable. On Saturday, January ]9 we re-
corded and checked over half-a-million registers, during a 
period of about three hours, without an error. 
One of the more important problems remaining concerns 
the magnetic tape unit itself. The tape does not run true on 
the pulleys with the result that the tape is skewed somewhat 
when run backwards. This upsets the relative position of the 
pulses on the six different channels end complicates the timing 
of the sensing pulse. 
(E. P. Farnsworth) 
Several marginal germanium diodes have been located 8nd 
replaced in the magnetic tape printing-out decoding gates and 
switching matrix. 
Automatic carriage return has been provided on the Flexo-
writer printer and magnetic tape simulator to facilitate 
testing of the system. Printed page is now obtained without 
attention to the equipment. 
Firing and extinguishing of the thyratron decoding register 
at the printer cycling rete applies a step function load to the 
plus 150 volt supply. The resulting voltage fluctuation is ex-
cessive and has necessitated construction of e separate low 
voltage high current power supply having adequate regulation. 
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4.0 TERMINAL EQUIPMENT (Continued) 
4.3 Display 
(R. H. Gould) 
The smearing of parts of displayed pattern that ap-
peared when the new decoders were used has been traced to 
oscillation in the decoder output amplifier. It is cured 
by adding more capacitence in the feedback of the amplifier. 
Noise on the output of the amplifier has been reduced by 
using twin-ax to connect the decoder to the amplifier rather 
than coax. Noise can be still further reduced by filtering 
the d-c supply inputs to the amplifier if necessary. The 
noise on the display scopes in room 224 can be reduced by 
grounding the scopes with a heavy Whirlwind ground. 
5.0 INSTALLATION AND POWER 
5.2 Power Supplies and Control 
(R. Jahn) 
Emergency Filament Voltage Supply 
The ideal voltage increments have been determined and 
several automatic switching systems are under consideration. 
WWI filament resistance as a function of voltage has been 
measured. 
Thermistors 
The thermistor voltage reference used in the -48 volt 
supply has a considerable time lag before reaching steady 
state voltage on cold mornings. Resistance measurements 
as a function of temperature have been made to determine 
what circuit changes are needed in the -48 volt supply. 
(G. A. Kerby) 
Whittemore power supplies were revised to give a full 
complement of voltages, and a temporary distribution system 
was installed. 
(j. J. Gano) 
A thesis proposal, "Dynamic Analysis of Regulated 
D.C. Supplies for Large Loads" has been completed. 
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6.0 BLOCK DIAGRAMS 
( J . H. Hughes) 
The d r a f t i n g room i s making the changes in the "Control Matr ix Output 
Connections", drawing D-351^6,which w i l l br ing i t up to da t e . Main changes 
ares change qe to ex, e l imina te the "run backwards" command, and make rf* 
take i t s p l a c e . 
The block sketch of Programmed Marginal Checking Control i s f i n i shed . 
7.0 CHECKIKG METHODS 
7.1 Test Programs 
(D. A. Kemper) 
The memorandum desc r ib ing the t r o u b l e - l o c a t i o n programs i s 
being issued as M-138^, "Trouble Location Procedures ." 
J.k Marginal Checking 
( J . H. Hughes) 
Programmed marginal checking is being held up until some bugs 
in the marginal checking system are ironed out. In the meantime 
minor changes and corrections in the Programmed Marginal Checking 
Control panel will be made. 
(R. E. Runt) 
The marginal checking control system continues to be fairly 
unreliable. The automatic control has been redesigned and a pro-
totype unit is now operating and giving considerably better opera-
tion. 
The system as a whole, however, is suffering from an obsolete 
cross-bar switch, and too many modifications. There is also an 
internal short circuit in the cross-bar switch. It has been de-
cided that, in view of the poor condition of the system, program 
marginal checking would not be added to it but held until the 
marginal checking control can be redesigned and replaced. A pro-
posal for a new marginal checking system, M-112U, was submitted 
June 6, 1951* This will now be compared with a proposal to be 
made by Horm Daggett. A new system will be worked out on this 
basis at the earliest date -oossible. 
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8.0 MATHEMATICS, CODINQ, AND APPLICATIONS 
8.1 Operation 
(J. T. Gilmore) 
• 
During the past bi-weekly period the Mathematics group used 
39 hours and 36 minutes of computer time. Six hours and 30 
minutes were l o s t due to computer trouble. Our percentage of 
usable time was 8k$. The fol lowing i s a record of how the com-
puter time was put to use. 
Time used 
Problem # T i t l e Hours Minutes 
k Floating Point and Extra Precis ion 
Interpretive Subroutines 1+2 
7 Industrial Problem C 1 
8 Magnetic Flux Density Study 
9 Oil Reservoir Depletion Study 
13 Point-by-Point Scope P lo t t ing of 
Calibrated Axes 
23 Storage Print-Out Routines 
26 Subroutine Orientation Procedures 
30 Digi ta l ly-Control led Mill ing 
Machine Problem 
38 Typewriter Print-Out for Sub-
routines 
*+0 Conversion Read In Methods Using 
Photoelectr ic Reader and Magnetic 
Tape 3 U7 
*+2 Spherical Waves - Numerical 
Integration of Hyperbolic Partial 
Di f ferent ia l Equations v ia Charac-
t e r i s t i c s 1 32 
*+5 Crystal Structure 2*+ 
Conversion of Flexowriter Tapes to 
5-5-6 Binary Tapes 3 55 
Conversion of Old Coded Flexowriter 
Subroutines to the new code 2 ko 
Demonstrations k JO 
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8,0 MATHEMATICS, CODING, AND APPLICATIONS (continued) 
8.2 Procedures 
( J . T. (Jilmore) 
A new method of typing standard Flexowriter tapes will 
go into effect in the next bi-weekly period. Instead of typing 
program words in single columns on printed forms which indicate the 
address of each words' storage location, the tape room personnel 
will type four or five words to a line on lined IBM continuous 
stock paper. The address of the first word of each line will be 
typed first and then four or five words depending on whether the 
program is in octal or decimal form, By typing the address on each 
line the typist will prevent herself from getting out of place in 
reading from the program form. The conversion programs have been 
modified to check the address of the first word of each line with 
that of the typed address so that no program will be transferred 
to storage unless each word has been transferred to its correct 
storage location. Other advantages of the system include the 
elimination of resetting the Flexowriter margin lock, no longer 
requiring that a typist devote her full attention to a unit when 
it is merely reprinting a tape (because there will be no margins 
to reset or paper to replace), and by reducing the number of car-
riage returns the strain on the carriage unit will be decreased-
Although programmers are not accustomed to reading their programs 
horizontally the printed forms will be useful in checking storage 
print-outs since the latest storage print-out program (mentioned 
in the last bi-weekly report) produces printed data in exactly 
the same form as described above. 
A new set of preset narameters has been introduced 
into the conversion program's vocabulary. It is to be used only 
by interpretive or control subroutines. The new parameters are 
referred to by x, xl, x2, x3, xU...x8, The regular paraneters are 
referred to by 0, 1, 2, 3, U, 5,...15-
In order to continue the programming of the photoelectric 
reader to magnetic ta^e to electrostatic storage conversion program, 
it was necessary to write a program which would test how many lines 
of data from the photoelectric reader while both pieces of equip-
ment were running at full speed. It was found that with very short 
and rapid recording and reading routines a maximum number of six-
teen lines can be recorded between "qr" instructions. The new con-
version method proposed by C W Adams only calls for 12 recorded 
lines so that we will be able to operate with a fair amount of 
safety. 
A problem which has been put on the IBM equipment in the 
MIT Statistical Services Department by Frank Verzuh is being pro-
grammed for Whirlwind by Mr. Verzuh. In conjunction with this prob-
lem a conversion program is being written which will convert paper 
tape data prepared by the IBM equipment to the binary form required 
by Mr- Verzuh's program. If this procedure proves to be efficient, 
cooperation between the two kinds of comuters would greatly in 
crease their capabilities, 
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6.0 MATHEMATICS, CODING, AND APPLICATIONS (continued) 
8.2 Procedures (continued) 
(J . v. Carr I I I ) 
The five-hole tape punch has been finished by the machine 
shop, and i s now available in the tape room for hand corrections. 
Also two one-hole hand punches similar to t ra in conductors punches 
are available for insert ing one-hole corrections. 
I t seems possible to use the present conversion program 
with i t s addition and subtraction of parameters to make the amount 
of storage of subroutines a variable depending on apreset -oarameter. 
Thus i t may be possible to store longer subroutines covering several 
a l ternat ives on tape, with the programmer selecting one or more 
of the a l ternat ives by preset parameters, and the machine sorting 
the instructions for the ones per t inent . A further study of this i s 
in progress. 
(P. Helwig) 
Conversion programs that will convert decimal coded 
numbers to the form used by (45, 0, 0) and (6o, 0, 0) interpret ive 
subroutines have been written and are being typed and tes ted . The 
conversion proceedure i s the same as that described for (24, 6, 0) 
numbers in section 8.2 of the January 4 bi-weekly (M-13&0 . A 
similar conversion program for (30, 0, 0) numbers has been rewritten 
to function with the new flexowriter equipment. 
( J . Frankovich) 
An input program for decimally coded (15, 15, 0) numbers 
has been writ ten and is being tes ted. By use of th is program and 
the same special techniques previously described for (24, 6, 0) 
numbers and (30, 0, 0) numbers hand conversion of (15, 15> 0) num-
bers to a form that Gilmore's conversion program can handle i s 
avoided. 
8.3 Problems 
(J . V. Carr I I I ) 
The Boolean matrix problem has been changed to correct 
previous errors due to fa i lure to reset automatically, and i s now 
ready for random numbers. The set of 100,000 random numbers in 
the Kendall-Babbington tables i s available on punched cards at the 
In s t i t u t e here, and a punched card to paper tape converter will 
provide raw data for machine processing. This will give a large 
permanent storage for random numbers on tape, which can be converted 
to 5-5-6 (fast input) form. 
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8.0 MATHEMATICS. CODING. AND APPLICATIONS (Continued) 
8,3 Problems (Continued) 
(J. I. Carr III) (Continued) 
The boundary value conditions for the Sloan laboratories 
partial differential equation of the engine exhaust have been 
coded up in (24,6,0) floating point form and are now under 
test. Other boundary conditions will be worked out soon. 
Meanwhile, the coding of the differential equation itself is 
under way. 
Three ordinary differential equation programs are under 
way. In addition to the Torpedo equations (Mr. Kramers), Dr. 
Laning of Instrumentation laboratories is coding a general 
two-point Runge-Kutta method, while Carr and Neeb have begun 
a general fifth-order method. Both of these should begin 
test in the next bi-weekly period, and perhaps be ready for 
general use thereafter. 
(F. Helwig) 
A new problem (#48) concerning gust loads on rigid air 
planes in two degrees of freedom has been submitted by Mr. 
Brenner of the Aero-Elastic and Structure Research Lab (M.I.T.). 
The problem consists of the solution of a pair of simultaneous 
integro-differential equations which have been put in finite 
difference form. Coding will be done for the most part by 
Mr. Brenner. 
The first part of the problem will consist of the eval-
uation of a convolution type double integral by the trapezoid-
al rule. Mr. Brenner has written a program to do this which 
is being typed and tested. 
(J. Frankovich) 
#30. John Runyon has written a new version of the 
program for preparing NMM coded instructions for the milling 
machine. By means of the new program instructions for cir-
cular ercs of various radii, length and orientation C8n be 
prepared. Use is mace of the (30,0,0) number system. 
#49. Mssrs. Duke and Lailey of Project Meteor have 
coded a program for the integration of ten simultaneous first 
order differential equations which determine the path of a 
projectile. The (24,6,C) number system is used. Several 
solutions will be computed using different initial values. 
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8.0 MATHEMATICS. CODING, AND APPLICATIONS (Continued) 
8.3 Problems (Continued) 
(D. G. Aronson) 
A tape (912) has been prepared for the first phase of 
the crystal structure problem (#45). This tape is expected 
to yield results for direct comparison with some previous 
work which has been done on IBM equipment. 
A successful integration of the Univin Equations 
(problem #42) has been carried out. The results check with 
those published by Univin . Further work on this problem 
is planned for the coming bi-weekly period. 
A conference was held with Mr. Tsai of the Sloan Labo-
ratory and Mr. J. W. Carr concerning Tsai's problem (see 
previous bi-weekly). Methods of mechanizing Tsai's problem 
are being considered. 
The question of interpretive routines for matrix opera-
tions has also been considered. A number of basic routines 
have been written. Work will continue along these lines. 
(E. A. Kopley) 
Mr. Gerard D. Galletly of the Civil Engineering Depart-
ment, M.I.T., i s now programming the "Solution of a Pin-
Connected Lattice-Type Structure S ta t i ca l ly Indeterminate 
to the Sixth Degree or Higher". I t has been tentat ively 
decided that (15,0,0) would give sufficient accuracy. 
(J . D. Porter) 
We now have a revised program to carry out the solution 
of the non-linear magnetic tape problem utilizing double-
length programmed arithmetic. This program will be tested 
as soon as possible. The main program has been written for 
a time step At of .01 ̂ secs. By reading in short paremeters, 
the program can be conveniently changed to give results for 
values of At - .001, .002, .005, .02, .05, and .1 ̂ .secs. 
Results will also be obtained for various values of the ap-
plied magnetic field. 
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8.0 MATHEMATICS, CODING. AND APPLICATIONS (Continued) 
8.4 Subroutines 
(J. W. Carr III) 
Revision of the matrix routines for floating point is 
under consideration and will be begun soon. 
The following subroutines have been written: 
Print Lecimal Integers from AC, Zero Suppression, 
Final Zero, Plus and Minus Signs 
Same as above, but Print from Electrostatic Storage 
(F. Helwig) 
The following subroutines have been written and are in 
the process of being typed and tested. 
PA5.10t : Operations on real (45,0,0) fixed-point numbers 
(This subroutine does not contain a sign agreement routine.) 
0T105.10t - Output typing for (45,0,0) subroutines which 
do not contain sign agreement. 
PA6.10t - Operations on real (60,0,0) fixed-point numbers 
(This subroutine does not contain a sign agreement routine.) 
0T109.10t - Output typing for (l5n,0,0), n = 1,2,3,..., 
interpretive subroutines which do not contain sign agreement. 
(D. E. Lenihan) 
The following subroutines were received in the Library: 
ELl.lt - Programmed Whirlwind I Operation (interpretive)(15,0,0) 
ED1.2t - Octal Print of PC and Address Section of Instruction 
on ap or C£ (-) only. 
ED1.3t - Print Function Letters for Error Diagnosis 
0C1.3t -1st Quadrant Axis Display 
0C1.4t - 2nc; Quadrant Axis Display 
0C1.5t - 3rd Quadrant Axis Display 
0C1.6t - 4th Quadrant Axis Lisplay 
0T1.3t - Print C(AC) as Octal Number, Sign Digit and Complement, 
Point, Single Column Layout. 
OT2.51t -rrint C(AC) as Decimal Integer, Magnitude Only, Ini-
tial Zero Suppression, Print Final Zero, No Layout 
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8.0 MATHEMATICS. CODING. AND APPLICATIONS (Continued) 
8.U Subroutines (Continued) 
(D. E. Lenihan) (Continued) 
PA3.5t - Operations on Re8l (30,0,0) Fixed Point Double 
Register Numbers (General Routine with Sign Agreement) 
PA3.10t- Operations on Real (30,0,0) Fixed Point Double 
Register Numbers (Short, Fast Routine without Sign 
Agreement, giving 28 Binary Digit Accuracy in mr) 
VMll.lt- Generate Scalar Matrix, Symmetric Form, From Scalar 
Stored in Accumulator, Matrix Order as Program Para-
meter (15,0,0) 
(E. S. Kopley) 
A subroutine for displaying octal integers with sup-
pression of initial zeros and with a "/" or B-n followed by 
the magnitude of the number has been written. 
A subroutine to display (2^,6,0) multiple register 
accumulator decimal numbers has been written. The programmer 
can display as many numbers as he pleases. One picture can 
display two columns of 18 numbers each. After 36 numbers 
have been displayed the subroutine automatically indexes the 
camera. In addition the subroutine automatically indexes 
the camera after the last number has been displayed. 
(M. Demurjian) 
As soon as the tests are completed subroutines for 
octal instruction from storage, octal numbers from storage 
and decimal fractions with last digit containing round-off 
of additional digits will be submitted to the library. 
Routines 8re being written to print C(AC) and c(V3) 
through C(V4) for octal numbers as sign and magnitude with 
layout. 
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9.0 FACILITIES AND CENTRAL SERVICES 
9.1 Publications 
(Anola Ryan) 
The following material has been received in the Library, 





M I Operating Speed 
Analysis of Vacuum Tube Failure Data 
E-443-1 Interface Formation in 6AG7 Tubes 
E-444 Changes in Design of the re and rd Orders 
M-1368 December 1951 Storage and Research Tube 
Summary 
M-1377 Internal Documents on Ferromagnetic and 
Ferroelectric Cores 
M-1378 Bi-Weekly Report, January 18, 1952 
Iv'f-1379 Trips to ERA and University of Illinois 
(FOR INTERNAL DISTRIBUTION ONLY) 
M-1380 Symposium on '.Villiams'-Tvbe Storage 
(FOR INTERNAL DISTRIBUTION ONLY) 
I.i-1381 Magnetic-Core Memory Matrix Analysis (Effect 
of Driver Impedance) 
lf-1383 Block Diagram of the Buffer Drum System 
V.-13&5 Subroutine Procedures 
Jw-1394 Tape Preparation Procedure 
A-99-2 Fire Drills - Barta Building 























































































November 1, December 15, European Scientific Notes: 
1951 
Technical Information Pilot 
November 20, November 29, 
General Radio Experimenter: 
Reports on Research: January 1952 
Research Activities of the Institute 
Analysis: July through September, 
Report 1338 
Projects and Fublicrtions of the National Applied 
Mathematics Laboratories. Quarterly Report 
July through September, 1951. NBS Report 1282 









General Radio Co. 
MIT 
National Bureau of Stds, 
National Bureau of Stds, 
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9.1 Publications, Continued 




















Identifying Information Source 
Iron-Cored Coils for Use at Audio Frequencies. Re-
prints from Teneral Radio Experimenter 1936-47. 
Whirlwind I Programmers' Manual (Rough Draft) 
Nuclear Science Abstracts. Volume 6, No. 2: 
31, 1952 
Design News: January 1, 1952 
An Amplitude Distribution Analyzer. NRL Report No 
3890. December 29, 1951 
A Direct-Writing Feedback Recorder. Engineering 
Report No. 33. October 15, 1951 
High Frequency Ultrasonics. II: 280 to 560 mc/sec 
Technical Report No. 151. April 15. 1950 
Problems in the Application of Oriented Nickel-
Iron Alloys. January 21, 1952 
Microcores 
Telemetering Ground Station. Progress Report 
No. 20-143. September 24, 1951 
A Report on New Recording Means and Computing 
Devices. September, 1951 
Research Abstracts: Nos. 13, 14, 15» 16 
Electric Sorter for Population Census and Opinion 
Poll, etc. 
Summary of A. I. E. E. Computing and Computing 
Papers 1949-1951 
Technical Data Digest: January, 1952 
Catalog of Digital Computer Designs 
L. B. Arguimbau 
P. K. McElroy 
R. F. Field 
General Radio Co. 
C. W. Adams 
January(Atomic Energy Com-
(mission 




Bell System Technical Journal: January 1952 
General Electric Review: January 1952 
Mathematical Tables and Other Aids to Computation: 
October 1951 
Oil and Gas Journal: January 21, 1952 
U. S. Government Publications: Monthly Catalogue: 
January 1952 
A. M. King 
(R. Scheidenhelm 
(Servomechanisms Lab. 
J R . A. Rapuano 
(Research Lab. of Elec-
t ronics/MIT 
(A. C. Be i l e r 
(Westinghouse E l e c t r i c 
Magnetic Metals Co. 
( J . H. Keyser 
(Jet Propulsion Lab. 
(M. E . Davis 
j M e t r o p o l i t a n Insu r -
a n c e Co. 
NACA 
i H . Yamashita 
^Tokyo Univers i ty 
A. I . E. E. 









Catalogue; American Television Institute: Curricu-
lum for the Degree Bachelor of Science in Televi-
sion Engineering 
World Almanac: 1952 
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9o2 Procurement and Stock 
(H. Be Morley) 
There have been many in s t ances wherein persons r e q u i s i t i o n i n g 
m a t e r i a l have requested i nc rea se s or changes a f t e r the o rde r s have 
been processed* Such i n s t ances cause a g rea t dea l of a d d i t i o n a l work 
due to the n e c e s s i t y of making changes in o r d e r s , r a t i n g s , a l l o c a t i o n s , 
p r i c e s , d e l i v e r i e s , e t c . , and a l so inc rease paper work i n the DIC 
Off ice . Therefore i t would be advisable to give every thought in ad-
vance t o the poss ib le need for a d d i t i o n a l u n i t s and spa res , and to the 
co r rec t s p e c i f i c a t i o n s • Many r eques t s do not provide for s u f f i c i e n t 
q u a n t i t i e s as i s shown by the number of r epea t o rde r s p laced . All r e -
ques ts should be submitted on the work sheet provided, always s t a t i n g 
the use of the items reques ted . 
Cata logues , I n s t r u c t i o n Manuals and o the r s p e c i f i c a t i o n s t h a t a re 
removed from t h i s Dept. without au tho r i za t ion have always been a source 
of l o s t t ime and annoyance. La te ly purchase o rde r s and s imi l a r records 
have occas iona l ly gone a s t r a y . Catalogues and s i m i l a r reference mater -
i a l may be taken for shor t per iods i f p roper ly signed o u t . Purchase 
o rde r s and records must never be removed from the Purchasing Off ice . 
We do no t wish to make t h i s r e p o r t sound l i k e a "Bi-Weekly Complaint 
but only those of us involved can r e a l i z e the a c t u a l t r o u b l e s caused by 
depar tu res from cor rec t procedure . 
Many of the spec ia l t ransformers for spares and proposed a d d i t i o n a l 
cons t ruc t ion have been ordered . In severa l i n s t a n c e s , the vendor has 
been changed in the i n t e r e s t of b e t t e r q u a l i t y and p r i c e . 
Orders have been placed for s torage tube mount boxes and s h i e l d s . 
Delivery w i l l depend upon the a v a i l a b i l i t y of mu-raetal. 
In g e n e r a l , de l ive ry promises and performances remain poor, although 
de l i ve ry of some outs tanding i tems has been accomplished through exped i t -
i n g , 
Standards 
(H. W. Hodgdon) 
Standards sheets were approved for i s sue on pulse t ransformers and 
c o r e s , and on severa l f i l t e r chokes and f i lament t r ans fo rmers . Sheets 
for r e l a y s are completed and w i l l be i ssued s h o r t l y . Rough d r a f t s have 
been prepared for g lass -enc losed fuses , p l a s t i c cas t ing r e s i n s , and com-
pos i t ion r e s i s t o r s . 
A complete f i l e of m i l i t a r y s p e c i f i c a t i o n s for e l e c t r o n i c components 
has been r ece ived . 
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9.2 Standards (continued) 
(H. W. Hodgdon) (continued) 
During the interim period between now and the completion of the 
standards book, anyone needing information on status of components not 
covered in the new standards book should contact me or some member of 
the Committee. This might forestall use of some component which is 
being deleted from our standards. 
9«3 Construction 
(F. F. Manning) 
Production Report 
The following units have been completed since January 18, 1952: 
6 Delay Line Amplifiers 
1 Storage Tube Monitor 
1 L. V. Floating Power Supply 
2 500/400/300 V, 5 amp Regulator 
80 Video Cables 
The following units are under construction: 
80 Video Cables 
2 600/500/400 V 5 Amp. Rectifiers 
2 ESD Output Panels 
1 IOC Counter FF01 (Mod. DC In-Out Register) 
1 IOC Counter FF03 (Mod. DC In-Out Register) 
1 Photoelectric Tape Reader Control 
2 Array Switch Drivers 
15 Mounting and Cabling D. C. Bench 
30 Delay Lines 
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9.4 Drafting 
(A. M. Falcione) 
la New Drawings: 
A. 420 In-Out Switch. Display Matrix 
Drawings for this unit are complete except for grading 
Circuit Schematic D-50720 
Assembly & PL D-50753 
Al. Panel Detail D-50754 
Bo Master Ftfl Bill of Materials: 
The master bill of materials for W l was issued last 
week and is dated as of January 2, 1952. The first two sheets 
list all the known units and quantities of existing panels. I 
have been informed that the quantities of certain panels should 
be increased. Arrangements have been made with Hal Mercer to 
keep this office informed of any panels being added to WWT. 
C. DC Bench Outlet Box: 
A new design for the DC Bench Outlet Box for laboratory 
Bench power is now being considered, and will be known as Mod III. 
This box will be much larger than the existing models. Any new 
procurement or manufacture should be made to the new design. 
D. Installation Cover. Vertical Fusing strips racks E0-E15 & E6; 
This drawing is now complete and ready for grading. 
E. Marginal Checking Generator. Test Panel: 
The drawings for this unit are complete and graded. 
Circuit schematic: B-506C8 
Assembly & PL D-50610 
Al. Panel D-35537 
This unit replaces the blank panel in rack 8 in the 
basement power room at the Barta Building. 
F. Whittemore Building Drawings: 
The drawings for the Whittemore Building will be 
complete within the next week including all floor layouts. 
2. Multilith Machine: 
A memoranda is being written with reference t* the operation 
and procedure to be followed. The trial run wh * M made last 
week was very satisfactory. All secretaries *»*• t ain cautioned 
against finger prints. Masters must not be foH«t« Special 
transmitting envelopes for this nurpose are DC* >>u orosr. 
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10.0 m n 
(John C. P roc to r ) 
New Staff 
John Baldr idge i s a new s t a f f member working on magnetic 
ma te r i a l s . He has h i s B. S. i n Chemistry from J u a n i a t a Co l l ege . 
He was a research a s s i s t a n t wi th U. S. S tee l fo r several months . 
Robert J . Callahan i s a new research a s s i s t a n t working on 
t r a n s i s t o r s with John Jacobs . He has h is B. S. i n E. E. from 
M. I . T. and was an Air Force p i l o t for four y e a r s . 
Sylvio Desjardins i s a new staff member working on t h e 
WWI Computer o p e r a t i o n . He has a B. S. in E . E . from Nor theas te rn 
U n i v e r s i t y . For th ree years he was an engineer with I . B. M. and 
wi th Western E l e c t r i c . 
Boy E. Hegler i s a new s t a f f member i n the s torage tube 
group. He has a B. S. in Engineer ing from the American Te lev i s ion 
I n s t i t u t e and was for two yea r s an engineer wi th Westinghouae 
E l e c t r i c . 
Thomas H i l t o n i s a new s t a f f member working with Bob 
Nelson. He has a B. S. from M. I . T. in Economics and Engineer ing . 
He has been A s s i s t a n t Dean of Students at M. I . T. for t h r e e years 
and was an Air Force p i l o t for t h r e e y e a r s . 
Wil l ian A. Hosier i s a new s ta f f member working w i th Taylor. 
He has a B. A. from Oberlin and an M. A. from Harvard, both i n Math. 
He has been an ac tua ry a t the Monarch Life Insurance Co. f o r four 
y e a r s , and before t h a t was on the s ta f f a t the Radiation Lab, 
M. I . T. 
Helmut D. Neumann i s a new research a s s i s t a n t working on 
magnetic mater ia l s . He has a B. S. in E. E. from City Co l l ege , 
New York. 
Hawle.v X. Basing i s another research a s s i s t a n t working 
wi th Brown on magnetic m a t e r i a l s . He was a t e s t engineer w i t h 
General E l e c t r i c for several months. 
J u l i u s Woolf i s a new s t a f f member working with P a p i a n . 
He has h i s B. S. and M. S. in math from New York U n i v e r s i t y . He 
has been an a s s i s t a n t engineer wi th Bendix Avia t ion for a y e a r . 
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10.0 gene ra l (continued) 
New Non-Staff 
Charles Alexander i s a new labora tory a s s i s t a n t in t h e 
e l e c t r o n i c shop. He has had exper ience as a t echn ic ian wi th the 
Air Force and the Aerovox Capaci tor Corp. 
Charles Oreim i s a l a b o r a t o r y a s s i s t a n t who was a t echn ic i an 
i n the Marines for two y e a r s . 
Charlebert Ingram i s a new sec re ta ry i n the storage tube 
g roup . She has a t t ended Ohio S t a t e Univers i ty and has been a 
s e c r e t a r y for seve ra l y e a r s . 
Donald Main i s a coopera t ive student from Northeastern 
wi th the 8 to rage tube group. 
Frank McCorrison i s a l a b o r a t o r y a s s i s t a n t working wi th 
Adams' group. 
Noble P r i b b l e i s a new p a r t - t i m e s tudent working on t r a n s i s -
t o r s . 
William Teicher i s another pa r t - t ime s tudent also working 
on t r a n s i s t o r s . 
Terminated Staff 
David Kemper has accepted a pos i t i on w i t h Burroughs Adding 
Machine Co. 
Terminated Non-Staff 
Harold Scham has t r a n s f e r r e d to P r o j e c t Lincoln. 
Rafael Schap i ro . 
Francis Van Wyk. 
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